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2 GCD , ,
.
2 $z/pz$
$z/pz$ $f(x)$ , .
2.1Berlekamp
1. $Q=(q_{n-i,n-j})\in(z/pz)^{nxn}$ .
$x^{kp}\equiv q_{k,n-1}x^{n-1}+q_{k,n-2}x^{n-2}+\cdots+q_{k,1}x+q_{k,0}$ $(mod p, f(x))$
2. $I$ $n$ , $Q-I$ $r$ $(g_{\mathfrak{n}-1}^{(i)}, \cdots, g_{0}^{(\dot{*})})^{t}\in(z/pz)^{n}$
$(i=1, \ldots, r)$ $r$ $g(x)^{(i)}=g_{n-1}^{(:)}x^{n-1}+\cdots+g_{0}^{(i)}$ .
3. $f(x)$ $g(x)^{(i)}-s(s\in z/pz)$ GCD .
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2. $I$ $n$ , $M_{p}(f)+I$ $r$ $(h_{n-1}^{(i)}, \cdots, h_{0}^{(:)})^{t}\in$
$(\mathbb{Z}/p\mathbb{Z})^{n}(i=1, \ldots, r)$ $r$ $h(x)^{(i)}=h_{n-1}^{(i)}x^{\mathfrak{n}-1}+\cdots+h_{0}^{(i)}$ .
3. $f(x)$ $\sum_{i=1}^{r}s_{i}h(x)^{(i)}(s_{i}\in \mathbb{Z}/p\mathbb{Z})$ GCD .
3 GCD
GCD . Berlekamp ,
, . , Niederreiter , ,
[3] , [1] .
3.1 Berlekamp GCD ( )
Berlekamp 1 , $f(x)$ $g(x)^{(:)}-s$ GCD
. GCD
, . , GCD $O(pr)$ .
$m$
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3.2 Niederreiter GCD ( )
Niederreiter 2 , $f(x)$ , $r$
GCD . GCD
, . , GCD $O(p^{r})$
.
$J\{l,\tilde{1}$




GCD . , , $s_{i}$
.
3.3 Niederreiter GCD ( )
, H. Niederreiter, R. Gottfert 1995 [3] ,
$B=\{h\neq,$ $\cdots$ , $f^{h}\}$ $B_{1}= \{\frac{u}{v}L1$ , $\frac{u}{v}\angle r\}$ , 1 $Baeic$
$SplittingStep\rfloor$ , GCD $O(2r-3)$ .
1 (Basic Splitting Step(GCD ))
: $f(x)$ $w(x)$
: $w(x)$
Step 1. $gcd(w, v_{i})$ , $w(x)$ $w(x)$ 2 ,
Basic Splitting Step .
SteP 2. $I(w)=\{1\leq i\leq r :w|v_{i}\}$ , $\beta\in F_{p}$ $gcd(u_{1}+\beta\frac{w’v}{w}, v_{i})$









. , $\mathbb{Z}$ , $\mathbb{Z}/p\mathbb{Z}$
, , Sylvester .
$Syl_{r}(f,g)$ , $f(x)$ $g(x)$ $r$ ($n$ $f(x)$ , $m$ $g(x)$
).
$\mathcal{P}_{m-r-1}$ $x$ $\mathcal{P}_{n-r-1}$ $arrow$ $\mathcal{P}_{n+m-r-1}$ ,
$Syl_{r}(f,g)$ :
$(s(x) t(x))$ $rightarrow$ $s(x)f(x)+t(x)g(x)$ ,
. $r=0,$ $\ldots,$ $\min\{n, m\}-1$ , $\mathcal{P}_{d}$ $d$ . ,
$f(x)$ $g(x)$ .
$s_{i}$ . , $0$ Sylvester
.
$f$ +t x $\mathfrak{B}$
$u(\kappa bJ\zeta x)*-l\{\theta g(\kappa)$
GCD $\sum_{i=1}^{r}s_{i}h(x)^{(i)}$ , $\mathbb{Z}$
. $\mathbb{Z}$ ,
, $u(x)f(x)=-t(x) \sum_{i=1}^{r}s_{i}h(x)^{(i)}$ $s_{i}$
. , $f(x)$ .
Sylvester
GCD $f(x)=f_{n}x^{n}+\cdots+fix+f_{0}$ $g(x)=g_{m}x^{m}+\cdots+g_{1}x+g_{0}$ ,
$0$ ( , ) Sylvester , 3
. , Sylvester $C_{m}(f)$ $C_{n}(g)$ ,
. $f(x)$ $k$ $C_{k}(f)$ , $k-1$ $C_{k}(f)$
.
























(LLL ) , .
$s_{i}$ . 3 $f(x)$ $h_{1}(x),$ $h_{2}(x),$ $h_{3}(x)$
, 4 $h_{1}(x)$ $f(x)$ , 4 $h_{2}(x)$ $f(x)$
, 4 $h_{3}(x)$ $f(x)$ .
, 6 $s_{1}$ , $s_{1}=1,$ $s_{2}=-1,$ $s_{3}=0$ .
, .
$\sum_{i\approx 1}^{r}s_{i}h(x)^{(:)}=1\cdot h_{1}(x)-1\cdot h_{2}(x)+0\cdot h_{3}(x)=x^{3}-x^{2}+2$













Niederreiter GCD , 1
, .
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